Relationships between specific types of verbal mediation deficiency and patterns of behavior and achievement were examined in 59 children with deficits in verbal intelligence. Abstract reasoning ability was found to be positively related to selfcontrol of acting-out behavior, inhibition of impulse, and adequate academic progress. Children with reasoning deficits but adequate sequencing-memory abilities exhibited variable self-regulation of behavior. Children with both reasoning and sequencing-memory deficits showed relatively high levels of actingout behavior, less inhibition, and low academic achievement. These findings suggest that different cognitive processes may underlie different patterns of behavioral self-control.
Recent conceptualizations have stressed the importance of verbal mediation in the development, maintenance, and modification of abnormal behavior (Meichenbaum, 1975 ). Children's deficiencies in verbal mediation (i.e., labeling, rehearsal, self-guiding speech, etc.) have been related to behavioral patterns of impulsivity and self-control (Luria, 1961; Vygotsky, 1962) , aggression (Camp, 1977; Camp, Zimet, van Doorninck, & Dahlem, 1977) , and poor academic achievement (Richman, 1978) . Furthermore, low verbal skills, accompanied by adequate nonverbal abilities, have frequently been identified in learning disabled and delinquent children (Huelsman, 1970; Camp, 1966) . Generally these studies have presented verbal mediation as a unitary process necessary for effective self-regulation of behavior. However, Meichenbaum and Goodman (1977) have hypothesized that behavioral difficulties may result from a variety of different mediational deficiencies (including deficits in memory, inference, or classification). This suggestion that different patterns of verbal mediation ability may relate to different patterns of observable behavior warrants further investigation.
The purpose of the present study was to examine patterns of behavioral adjustment
Requests for reprints should be sent to Lynn C. Richman, Pediatric Psychology, Department of Pediatrics, University of Iowa, Iowa City, Iowa 52242. and academic achievement in children with deficits in verbal processing. By identifying subgroups of children with specific cognitive deficits in verbal reasoning and/or memory, it was possible to determine whether type of mediational deficiency may be related to patterns of behavior and academic achievement.
Method Subjects
The subjects were selected from general referrals to a pediatric psychology outpatient clinic. Children were identified on the basis of a specific verbal deficit, as reflected by a Wechsler Intelligence Scale for Children (WISC) Verbal IQ at least 15 points below Performance IQ and a Performance IQ of 90 or above. The reasons for referral varied and included behavioral problems, learning difficulties, somatic complaints, and emotional concerns. Subjects with sensory deficit (vision or hearing), neurological diagnosis (convulsive disorder or encephalopathy), or psychosis were excluded from the study. An initial sample of 81 children was included in factor analyses of tests of intellectual ability. It was possible to obtain complete achievement and behavioral data on 59 of these children (46 male and 13 female). Since this additional data could not be obtained on the other 22 children, they were excluded from further analyses. All children were in a regular class placement, and although many were receiving some remedial assistance, no children had been held back. The age range was 7 to 11 years (mean age = 9.4 years), and the mean WISC Verbal IQ was 85, the mean Performance IQ was 109, and the mean Full Scale IQ was 97.
Instruments
The WISC was used for identification of children with possible verbal deficits, since it is the most commonly 100 LYNN C. RICHMAN AND SCOTT D. LINDOREN utilized instrument in the initial assessment of children with a wide variety of referral problems. The low Verbal/high Performance profile was considered to be suggestive of a verbal deficiency for which further assessment was indicated. Scores were obtained on the five Verbal subtests (excluding Digit Span) and four Performance subtests (excluding Object Assembly and Mazes).
The Hiskey-Nebraska Test of Learning Aptitude (Hiskey, 1966 ) was selected as a task that required verbal mediation but did not require verbal reception or expression. This allowed assessment of mediational deficiencies independent of other verbal deficits. The Hiskey test, which was designed as an intelligence test for deaf children, can be administered through pantomime instructions and requires only a pointing response or manipulation of pictures and objects. The test primarily assesses categorization, association, and memory abilities.
The Wide Range Achievement Test (WRAT) was used to evaluate reading (word recognition) and arithmetic achievement. Standard scores were established according to norms in the test manual (Jastak & Jastak, 1965) .
The Behavior Problem Checklist (Quay & Peterson, 1967) was selected to assess behavioral adjustment. Ratings of behavior were obtained from parents on the 36-item checklist, which is divided into two factor-analytically derived subscales: conduct problem or actingout behavior and personality problem or inhibition of impulse. These two factors are statistically independent and are not simply opposite extremes on the same dimension. They closely resemble the externalizing and internalizing factors consistently identified in a broad range of behavioral research with children (cf. Achenbach, 1978) . Higher scores on the checklist indicate a greater number of behavior problems on the relevant dimension.
Procedure
Since the Hiskey test permitted assessment of verbal mediation without requiring verbal reception or expression, it was used to evaluate cognitive abilities that were not directly determined by expressive or receptive language skills. Whereas the WISC profile identified children with verbal deficiency, the Hiskey test was used to further refine the interpretation of this verbal deficiency. Preliminary examination had suggested that some of the children in the sample showed difficulties on the Hiskey test that were limited to subtests of shortterm memory, others exhibited performance deficits confined to subtests requiring abstract reasoning and conceptualization, and a number of children performed at a relatively low level on most Hiskey subtests. In an attempt to define these cognitive patterns more clearly through formal statistical procedures, principal factor analyses (with iteration) were performed separately on the Hiskey and WISC subtests, and initial factors with eigenvalues greater than 1.0 were retained and rotated to simple structure using varimax procedures. These separate analyses produced highly similar results, despite major differences in the format, content, and mode of presentation of the tests. In both analyses two primary factors were identified (a third WISC factor was uninterpretable because only one subtest loaded significantly on it), and these two factors were then extracted from a combined factor analysis of the Hiskey and WISC subtests.
Factor 1 was defined by the significant positive loadings of Similarities (.88) and Block Design (.86) from the WISC and Picture Identification (.66), Picture Association (.90), and Block Patterns (.62) from the Hiskey test. This factor appeared to reflect primarily conceptualization and abstract reasoning ability. Factor 2 was defined by the significant positive loadings of Arithmetic (.56) and Picture Arrangement (.65) from the WISC, and Bead Patterns (.45), Memory for Color (.66), Visual Attention Span (.69), and Block Patterns (.62) from the Hiskey test. This factor appeared to reflect sequencing skills as well as short-term memory ability. (A more extensive description of the factor analyses may be found in Richman & Lindgren, 1980) . It should be emphasized that the factors identified in this study apply only to children with a low Verbal/high Performance WISC profile, not to unselected subject samples.
Three cognitive ability groups were formed based on the relative levels of each child's factor scores on the abstract reasoning and sequencing-memory dimensions. High and low scores on each factor were determined a priori on the basis of natural breaks in the two factorscore distributions. The verbal deficits' shown by these children reflected deficiencies on one or both of the two primary factors. The abstract reasoning group consisted of children scoring high on Factor 1 and low on Factor 2. Children scoring high on Factor 2 and low on Factor 1 made up the sequencing-memory group. A general language disability group included children who obtained low scores on both factors.
Results
Subject characteristics for each of the three cognitive ability groups are presented in Table 1 . There were no significant age or sex differences among the groups. Table 1 also presents the WISC and Hiskey IQs for the three groups. Scheffe comparisons of Verbal, Performance, Full Scale, and Hiskey 1 The deficits in verbal mediation described throughout this article are based on the relative levels of different intellectual abilities and do not necessarily imply deficits in absolute levels of performance. This applies both to the Verbal-Performance discrepancy through which the subjects were initially selected and to the high and low factor scores. However, even in absolute terms, most of the subjects showed below average verbal skills on both the WISC Verbal Scale and at least a subset of Hiskey subtests. Also, the low Verbal/high Performance WISC profile appears to reflect fragmentation in cognitive organization that has more serious behavioral and academic consequences than would be expected solely on the basis of the Full Scale IQ level on the WISC. IQs revealed that the abstract reasoning and sequencing-memory groups did not differ significantly on any of the IQ estimates. The general language disability group differed significantly from the abstract reasoning group on Verbal IQ, critical difference (CD) = 4.32, p < .05, and Full Scale IQ (CD = 5.03, p < .05). Furthermore, the general language disability group was significantly lower than either the abstract reasoning or sequencing-memory groups on Hiskey DIQ (CD = 7.64, p<.001). None of the other Scheffe comparisons were statistically significant. Although the WISC IQ differences were small enough to be of questionable practical significance, they do suggest that the children in the general language disability group had slightly lower verbal intelligence. They also showed a marked deficiency in verbal mediation skills as measured by the Hiskey test. These children did not, however, differ significantly from the other groups on nonverbal intelligence (i.e., Performance IQ). Table 2 presents means, standard deviations, and between-groups comparisons for the behavioral and academic variables. Univariate analyses of variance demonstrated significant group differences on all four variables: conduct, F(2, 56) = 16.75, p < .001; personality, F(2, 56) = 7.82, p < .01; reading, F(2, 56) = 40.74, p < .001; and arithmetic, F(2, 56) = 34.33, p < .001. Scheffe comparisons indicated that the abstract reasoning group exhibited lower mean conduct scores (acting out) than either the sequencing-memory or general language disability groups, and the latter groups did not differ significantly on this dimension. In contrast, mean ratings of personality problems were lowest for the general language disability group, suggesting a lower level of inhibition, but there were no significant differences in inhibition between the abstract reasoning and sequencing-memory groups.
The measure of reading achievement also identified significant differences among the cognitive ability groups. Children in the abstract reasoning group tended to show at least average reading ability, whereas the general language disability children exhibited major reading deficiencies. The mean reading score for the sequencing-memory group was at a level slightly below average and intermediate between the abstract reasoning and general language disability groups. The general language disability children also showed marked deficits in arithmetic performance. However, the mean arithmetic scores for both the abstract reasoning and sequencing-memory groups were within the low average range and did not differ significantly.
These group differences had significance for individual subjects, as was demonstrated when the frequencies of children with high or low scores on each behavioral and academic variable were examined for each cognitive ability group. These frequencies are presented in Table 3 . Children were divided into high and low groups based on the mean scores for each variable. For each of the be- havioral variables, six or more problems repDiscussion resented a high score, and five or fewer problems a low score. (These cutoffs, though
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ing-memory children appear to make some use of verbal mediation, the effectiveness of their cognitive strategies in self-control of behavior is unclear. Their irregular behavioral pattern is apparent in their relatively high level of inhibition accompanied by a moderate level of acting-out behavior. The behavioral variability of the sequencingmemory children is also demonstrated by the approximately equal frequencies of high and low scores on the acting-out dimension. Although as a group the sequencing-memory children have at least low-average academic achievement, they are unable to attain the reading levels of the abstract reasoning children, despite approximately equal Verbal IQ. In contrast to the abstract reasoning and sequencing-memory groups, the general language disability children show minimal evidence of effective verbal mediation or self regulation of behavior. This is suggested by their relatively high level of acting-out behavior and their relatively low level of behavioral inhibition. Furthermore, the severity of their verbal deficit is reflected in their extremely low achievement in both reading and arithmetic and their slightly lower Verbal IQ.
Differences between children who show some type of mediational skill (the abstract reasoning and sequencing-memory groups) and those who exhibit minimal mediational competency (the general language disability group) are apparent on both behavior and achievement variables. However, the results further suggest that of those children who display some mediational skill, the type of mediation may be important in understanding the relationship between self-control mechanisms and behavioral and academic adjustment. Although the data do not provide direct confirmation, one possibility is that the cognitive strategies of the abstract reasoning children permit them to reflectively analyze and integrate diverse chunks of information and to comprehend the complex relationships necessary for maintaining reasonably effective long-term control of behavior and adequate academic progress. It should be recognized, however, that these children have significant difficulties with classroom tasks that require short-term memory and therefore benefit from assistance in developing compensatory strategies.
In contrast, the variability and unpredictability of the behavioral patterns shown by the sequencing-memory children may reflect an ability to retain information briefly and sometimes to act on it appropriately, combined with minimal skills in the reasoning, planning, and conceptualizing necessary to sustain self-control over longer periods of time. These possibilities suggest that programs designed to teach verbally mediated self-control (Meichenbaum & Goodman, 1971; Camp, Blom, Hebert, & van Doorninck, 1977) may be enhanced by differentiating between children on the basis of type of mediational deficiency and structuring instructional programs accordingly.
Although this study yields some consistent relationships between types of mediational deficit and patterns of behavior and achievement, remedial suggestions must remain tentative until further supporting data are obtained. The present conclusions are based on the assumption that the behavioral and academic problems have resulted from the more basic mediation deficits, but the correlational data have not proven cause or effect. In future research, it will be important to recognize that verbal mediation deficits may be particularly evident on tasks such as the Hiskey subtests that demand verbal mediation but are ostensibly nonverbal and provide no direct verbal cues (Jensen, 1966) . Although previous studies have assessed mediational abilities in groups defined on the basis of behavioral difficulties (e.g., impulsivity, aggression), these approaches offer only a partial view of the interrelationships between behavioral patterns and mediational deficiencies. Alternatively, an approach that initially defines groups on the basis of verbal mediation deficits provides a method of relating subtypes of mediational deficiency to specific patterns of behavioral adjustment.
